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The problem considered consists in establishing boundary condit i o n s for t h e f i e l d v e c t o r s as well as conditions upon q u a n t i t i e s appearing in the constitutive equations, such that the electromagnetic f i e l d ( 1 ) is uniquely determined, and ( 2 ) has a f i n i t e v e l o c i t y of propagation.
A theorem of t h i s k i n d was proved by Rubinowicz i n 1926 f o r constant material parameters.
A s a genera l i z a t i o n , we have considered constitutive equations involving hereditary terms, i.e., integrals, with material-describing kern e l s , of independent f i e l d v a r i a b l e s o v e r t h e p a s t a t t h e p o s i t i o n in question, or over the "pest" hypercone in four-dimensional space-time; the materials may be non-linear, anisotropic, inhomogeneous and non-stationary. For this case, conditions implying ( 1 ) as w e l l as ( 2 ) have been found. Wave p r o p a g a t i o n i n s t r a t i f i e d , moving media. S. Berntsen and G. Johannsen, Electrical Department, Danish Engineering Academy, Aalborg , Denmark.
I n r e c e n t y e a r s numerous authors have examined wave propagation i n s t r a t i f i e d media of d i f f e r e n t s t r u c t u r e .
Wong and Cheng ( 1 ) t h u s c a l c u l a t e d t h e s c a t t e r e d f i e l d s from a c i r c u l a r c y l i n d e r coated with an inhomogeneous plasma by means of a s t r a t i f i c a t i o n technique using 4x4 transmission matrices in order to avoid large numbers of simultaneous equations.
Kong ( 2 ) t r e a t e d E plane n -l a y e r s t r u c t u r e , i n which t h e l a y e r s a r e i n r e l a t i v e m o t i o n , i n a similar manner.
The present work i s a g e n e r a l i n v e s t i g a t i o n o f t h e 4x4 matrix method, which seems only applicable in rectangular and circular s t r u c t u r e s . If t h e l a y e r s are moving w i t h d i f f e r e n t v e l o c i t i e s no common r e s t frame obviously exists, but a Lorentz-invariant formulation can easily be obtained.
A s u i t a b l e c h o i c e of i n e r t i a l f r a m e f o r e a c h l a y e r t u r n s o u t t o f a c i l i t a t e t h e c o m p u t a t i o n . ' The formalism w i l l a l s o b e a p p l i e d t o wave guides. The propagation i n an atmospheric superrefractive layer above t h e sea i s investigated. Here an evaporation duct, in which t h e r e f r a c t i v e i n d e x first decreases with height and l a t e r i n c r e a s e s again, i s known t o e x i s t . A smooth p r o f i l e is modelled by means of two parabolic segments and a s e m i -i n f i n i t e l i n e w i t h a slope corresponding to standard atmospheric conditions.
The eigenvalues of the correspnding mathematical problen! i s determined by numerical means, and curves for attenuation fact o r s and height-gain functions are computed. The r e s u l t s show good agreement with results obtained by means of the phase int e g r a l method.
The technique has been used in connection with propagation in an evaporation duct above a rough sea surface.
It turns out t h a t t h e a t t e n u a t i o n due t o leakage and due
t o s c a t t e r i n g l o s s e s is of the same order of magnitude in practical cases.
Future work on bringing the computer programs i n t o a form which i s s u i t a b l e f o r r a d a r f o r e c a s t i n g i s planned.
A comparative study of diffraction processes in geometrical diffraction theory. P.L. Christiansen, Laboratory of Applied Mathematical Physics, Technical University of Denmark, Lyngby , Denmark.
The l i t e r a t u r e shows an increasing number of time-harmonic solut i o n s t o s c a t t e r i n g problems concerning halfplanes and wedges with various boundary conditions a t the bounding halfplanes. From t h e f a r f i e l d expansion of t h e s e s o l u t i o n s d i f f r a c t i o n coefficients describing the diffraction process at the edge of t h e s c a t t e r e r can be extracted and used in the geometrical diff r a c t i o n t h e o r y .
In the present work t h e s c a l a r d i f f r a c t i o n p r o c e s s a t a wedge with two d i f f e r e n t s u r f a c e impedances is analysed. When t h e wedge reduces t o a halfplane with the same surface impedance on b o t h s i d e s t h e d e s c r i p t i o n o f t h e d i f f r a c t i o n p r o c e s s c a n b e g e n e r a l i z e d t o t h e plasma case where two modes of propagation exist outside the halfplane.
The d i f f r a c t i o n c o e f f i c i e n t t h e n describes the process by which an incident ray produces a d i ff r a c t e d r a y o f t h e same mode as the incident ray. The d i f f r a c t i o n process by which t h e mode is converted can also be handled by these considerations. In contract with the European Space Research Organization, a theoretical formulation has been developed for the determination of r a d i a t i o n p a t t e r n s o f t h i n w i r e a n t e n n a s on conducting bodies. Using t h i s f o r m u l a t i o n a computer program has been constructed with the purpose of analysing the radiation from monopole antennas on a s m a l l s c i e n t i f i c s a t e l l i t e body of cylindrical shape on which a number of s t r a i g h t , passive antennas m y a l s o be attached.
The method uses a combination of two i n t e g r a l e q u a t i o n s f o r t h e unknown c u r r e n t d i s t r i b u t i o n s . An i n t e g r a l e q u a t i o n f o r t h e e l e c t r i c f i e l d i s a p p l i e d f o r t h e p a s s i v e and driven wire antennas.
For t h e s a t e l l i t e body i t s e l f , a magnetic f i e l d i n t e g r a l i s used. This procedure exploits the individual properties of electric and magnetic f i e l d i n t e g r a l e q u a t i o n s .
The complete electromegnetic problem i s i n t h i s way formulated in terms of simultaneous integral equations which are solved numerically by t h e method of moments.
A number of t e s t r u n s f o r monopoles on cylinders has been made. The r e s u l t s a g r e e w e l l w i t h r a d i a t i o n p a t t e r n s o b t a i n e d e x p e r im e n t a l l y i n t h e Anechoic Chamber a t the Technical University.
Theoretical investigation of a double grid reflector antenna system f o r s a t e l l i t e communication*. J . Jacobsen and 0 . S#nder, Tema Elektronisk Industri AIS, Aarhus , Dennark.
A new type of reflector antenna with polarization cleaning properties has been investigated. This antenna i s p a r t i c u l a r l y i ntended for transmission of two signels with orthogonal polarizat i o n s w i t h i n t h e s m e a n t e n n a beam ( d u a l p o l a r i z a t i o n mode t r a n smission). For t h i s a p p l i c a t i o n a high degree of polarization p u r i t y i s required.
The double grid reflector consists of two orthogonal sets of t h i n , p a r a l l e l m e t a l l i c p l a t e s .
The edges of t h e two s e t s o f p l a t e s l i e on two s l i g h t l y d i s p l a c e d p a r a b o l o i d a l s u r f a c e s w i t h p a r a l l e l f o c a l axes. Each s&face i s illuminated by a feed horn located a t t h e f o c a l p o i n t f o r t h e s u r f a c e and l i n e a r l y p o l a r i z e d p a r a l l e l t o t h e p l a t e s . Thus each horn i s focused with respect to the corresponding grid surface but defocused with respect to the other, such t h a t t h e unwanted c r o s s -p o l a r i z e d f i e l d d o e s n o t r a d i a t e i n t h e direction of t h e focal axes of t h e system. The a n a l y s i s was c a r r i e d o u t by means of a modified version of the physical optics method. This version uses the scattering matrix f o r an i n f i n i t e p l a n e model of the double grid structure. Presently the Ionlab riometer project comprises a set-up of 14 riometers a t various observatories in Greenland, a t Faroe Islands and a t Spitsbergen. The riometer net i s p r i m a r i l y i n t e n d e d t o provide data for studies of the relations of absorption events i n t h e a u r o r a l and p o l a r r e g i o n s t o t h e e n e r g e t i c p a r t i c l e radia t i o n produced during solar f l a r e events and during magnetospheric substorms.
The data a r e a l s o u s e d f o r i n v e s t i g a t i o n of problems r e l a t e d t o t h e HF-radio communication i n Greenland.
I n t h e t i m e up t o t h e I n t e r n a t i o n a l Year of Magnetospheric Studies (1975/76) t h e number of Ionlab riometer observatories will be further increased to enable a detailed analysis of the temporal and geographical development of polar absorption events. When combined w i t h s a t e l l i t e p a r t i c l e d a t a , such a riometer set-up may prove a unique tool for investigations of the complicated structure of the geomagnetic field extending from the polar cap into t h e o u t e r magnetosphere and t a i l regions.
Radio echo sounding of polar ice*.
P. Gudmandsen, Laboratory of Electromagnetic Theory, Technical University of Denmark, Lyngby , Denmark.
Radio echo sounding of t h e i n l a n d i c e i n Greenland i s carried out. The program comprises development of suitable apparatus and measuring techniques as well as surveying the inland ice.
A t present two pulse radars a t 60 MHz and 300 MHz i n s t a l l e d i n a C-130 H e r c u l e s a i r c r a f t a r e u s e d f o r t h e sounding. The echo records are continuous fihs o f i n t e n s i t y modulated oscilloscopes.
For t h e i n t e r p r e t a t i o n of the records studies .are made of the ref r a c t i v e p r o p e r t i e s o f t h e l a y e r e d medium of polar ice with densit3 v a r i a t i o n s and surface ondulations.
Also t h e t o t a l two-way absorpt i o n of the inland ice has been calculated based on a t h e o r e t i c a l model of the temperature profile of the ice.
Extensive scattering of the radio waves o c c u r s i n some areas of Greenland f o r unknown reasons and makes-t h e sounding very d i f f ic u l t . Remarkable s t r a t i f i c a t i o n s are observed on t h e r e c o r d s for the greater part of Greenland.
The origin of the layer echoes i s s t i l l unknown but play an important role in glaciological studies of the flow of the-ice.
The c u r r e n t development t o overcome propagation
